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Light will be thrown on
the origin of man and
his history.
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THE ORIGIN OF SPECIES
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T. H. Huxley (1863):

Evidence as to Man’s place in Nature
(Dukazy o misté clovéka v pfirode)

A. R. Wallace (1864):

Clovék se ve véech
castech sveho tela odlisuje
od lidoopl méné nez lidoopi

od nizSich primatu.

EVIDENCE

MANS PLACE IN NATURE

The origin of human races and the antiquity of Man deduced from the
theory of ,Natural Selection‘ (Puvod lidskych ras a starobylost
Clovéka vyvozena z teorie pfirodniho vybéru)



1871: The descent of man, and selection in relation to
sex (Pavod ¢loveka a pohlavni vybér)

Charles Darwin

0 pohlavnim vybéru

THE

DESCENT OF MAN,

AXD

SELECTION IN RELATION TO SEX.

By UHARLES ]_JVAR“’IN, M.A, F.RE, &

I Charles Darwin
0 puvodu élovéka

IN TW0 VOLUMES~=Yor. I

WITH ILLUSTRATIONS.

LONDON:
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Mezera mezi lidoopy a
Clovékem je pfilis velka,
,divosi“ ji ani zdaleka
nevyplnuiji.

Selekce nemuze vysvétlit

smysl pro humor, davtip,

nadani pro matematiku,
filozofii, uméni nebo hudbu.




Rozdil mezi zivoCichy a
Clovekem je pouze
kvantitativni. Existence
moralky, soucitu, smyslu
pro krasu u zvirat.

U zvirat existuje chovani
analogicke lasce,
laskavosti, nabozenstvi
nebo altruismu.




neandertalci: 1829 Engis (Liege), 1848 Gibraltar, 1856 Neandertal

hledani chybéjiciho Clanku:
1891 Eugene Dubois: Pithecanthropus erectus, Trinil, Java

1924 Raymond Dart: Australopithecus africanus, Taung, J Afrika




neandertalci: 1829 Engis (Liege), 1848 Gibraltar, 1856 Neandertal
hledani chybgjiciho Clanku:
1891 Eugene Dubois: Pithecanthropus erectus, Trinil, Java

1924 Raymond Dart: Australopithecus africanus, Taung, J Afrika

1912: Piltdown — Eoanthropus dawsoni (,piltdownsky Clovék")
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orangutan gorila Simpanz Clovek

Ramapithecus ]

~ 14 mil. let



orangutan gorila Simpanz clovek

~ 5 mil. let

[ Ramapithecus

1967: Vincent Sarich, Allan C. Wilson
sérovy albumin, imunologické distance
Clovek-simpanz ~ 4-5 mil.

dnes: Ramapithecus pfedkem orangutana
Clovek-Simpanz ~ 7,5 M
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¢lovék (Homo sapiens)

bonobo (Pan paniscus)

Simpanz (Pan troglodytes)

gorila nizinna (Gorilla gorilla)

gorila horska (Gorilla beringei)

orangutan bornejsky (Pongo pygmaeus)

orangutan sumatersky (Pongo abelii)

giboni (14-16 druh()

Hominoidea nadceled’

/ \ o . ,

Hylobatidae Hominidae celed
_— ~—— o . ,
Ponginae Homininae podceled

/ \ )

Gorillini Hominini tribus

. / \ - . .
Panllna Hom|r|1|na podtribus

v

4 rody Pongo Gorilla Pan Homo rod
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Fosilni nalezy:

1924 Raymond Dart: Taung, J Afrika
A. africanus (,dité z Taungu®)

1959 Louis S.B. Leakey, Mary Leakey:
Olduvai, Tanzanie, V Afrika —
Australopithecus (Paranthropus) boisei

A. africanus

P. boisei

1974 Donald Johanson:
Hadar, Awas, Afarska prolaklina, Etiopie
Australopithecus afarensis (Lucy)


http://upload.wikimedia.org/wikipedia/commons/d/da/Lucy_Skeleton.jpg

hledani nejstarsiho predka:

1994: Ardipithecus ramidus (,Ardi"), Awas, Etiopie —
4,4 mil. (2004: Ar. kadabba — 5,6 mil.)

2001: Orrorin tugenensis, Tugen Hills, Kena — 6 mil.

2002: Sahelanthropus tchadensis (,Toumai®),
J Cad — 6-7 mil.

Orrorin tugenensis

Ar. ramidus

Sahelanthropus tchadensis



Possible Bipedal Locomotion JE{l-IGETRETGT LT

Homo sapiens il
Homo neanderthalensis I
Homa heidelbergensis I
Homo pekinensis 1IN
Homeo rhodesiensis I
Homao anmecessor Il
Homo erectus I
Homo georgicus W H.florensis W
Homao ergaster I
Homa habilis I
| Homao rudolfensis 1l
Australopithecls afriqanus [ —
Australopi 5 garhi Ml
Australopithecus afarensis

|
|
|
—|

Laetoli Footprints

Australopithecus anamensis I |
I Ardipithecus ramidus
N Ardipithecus kallabba
I Orrofin tugenansis |

2,5 mil.

nejstarsi nastroje

I Sahelanthropus tchadensis |
Kenyanthropus platyops, I
Paranthropus aetLinpiaus I
Parghthropus boisel I
Parrmlhropus robustus I

& 5 4 | 3 2 1
millions of years ago |

present'

Australopithecus a

4,2 mil.
~ |l

.

H. ergaster

rudolfen_lsis[ I

|habilis

[ .
farensis Austra.’o,z‘t)ithecus africanus

Paranthropus aethiopicus

I_Paran_thropus boisei
|

Paranthropus robustus

Homo
saprens

H. heidelbergensisl

H. neandarthalensis

iH. erectus

: Ausfralopfthecus
5 ¥ anamensis
< b I Ardipithecus
. ramidus )
stopy A. afarensis :
Laetoli, Tanzanie, 3,6 M o i "

3 2.5 2
Mya

1.5




Komplikace: Dmanisi

ABKHAZIA

. « Ukraine Russin
,FHomo georgicus - -
Sea . SOUTH (
1 8 I I Romania Georgia~ \ %t Kutals OSSETIA ", j'f.-'w @
~ y m I . Black Sea Dmaninsi® Azerbaijan Plati, sup‘:\aoaﬁws' *Tskhirvall Pg;‘;l !
. Bulgaria o :
~ rany H. erectus rarkey RN ... o,

velka variabilita e
jedinec D4500

TURKEY

%=
ARMENIA .:’.‘ y D AZERBAIJAN

mozkovna 546 cm?3
~ H. habilis

obliCej
~ H. erectus

masivni chrup
~ H. rudolfensis




Rust velikosti mozkovny:

I\

400 cm?3

Pan troglodytes
(400 cm?)

552 cm3

Homo habilis
(552 cm?)

1512 cm3 |

Homo neanderthalensis
(1512 cm3)

457 cm?3

Australopithecus africanus

1016 cm?3

1355 cm3




1987: Rebecca Cann, Mark Stoneking, A. C. Wilson
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1987: Rebecca Cann, Mark Stoneking, A. C. Wilson

nejstarsi linie maji
africky puvod
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,Mitochondrialni Eva“:
~ 200 000 let
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multiregionalni model

Evropa Afrika Asie

Milford H. Wolpoff 1. sapiens

H. neander-
thalensis

FNTNTNTN
VNI

H. erectus

H. habilis/ H. rudolfensis



,out-of-Africa“

Evropa Afrika Asie

H. sapiens B — § ™

Evropa Afrika Asie AR -

H. sapiens Tf‘t:t

H. neanc){er- S ‘E H' neander_ g
thatensis |~ - thalensis 5
-1 o
- erectus H. ergaster ©
H. habilis/ H. rudolfensis I

H. habilis/ H. rudolfensis



Evropa Afrika Asie
H. sapiens T I 1
H. neander-

thalensis
H. erectus
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H. habilis/ H. rudolfensis

H. neander-

,out-of-Africa” s kfizenim

Evropa Afrika Asie

H. sapiens

T

thalensis

H. ergaster

H. habilis/ H. rudolfensis

—_—

H. erectus ™

Evropa Afrika Asie

H. sapiens B~ § —
-— -
H. neander-

thalensis

S

H. erectu

H. ergaster

H. habilis/ H. rudolfensis

Problém: i multiregionalni hyp. pfedpoklada africky puvod



Africa 8. Europe N.Europe 8. Asia M. Asia Pacific  Americas

) Out of Asia expansion shown by Y-DNA
and the hasmoglobin i locus

)

Recurrent gene flow with isclation by distance shown by
mtDNA, Y-DNA, X-linked DNA and autosomal DNA

) Out of Africa expansion
shown by mtDNA and Y-DNA
0.08 to 0.15

Myrago ¢ ¥ Recurrent gena flow with isclation by
distance shown by Xg13.3, haemoglatin j,

ECP, EDN and PDHA1

Out of Africa expansion
shown by hagmoglobin B,
MS205 and MC1R

0.42 to 0.84
Myr ago

Recurrant gene flow with isclation
by distance shown by Xgi13.3,

hasmoglobin i, ECF, EDN and PDHAT?

Recurrant gene flow with Isolation
by distance shown by MX17

Out of Africa expansion of Homo erectus
shown by fossil data

1.7 Myr ago

Alan Templeton (2002):
,out-of-Africa again and again”

Africa S. Europe 5. Asia



Expanze a bottlenecky:

50

100

200

300

400

500

| Stage |

| Stages 2,3,4
| Stage 5

Stage 6

Stage 7

Stage 8

B Stage 9
Stage 10

Stage 1|

Stage 12

Stage 13

Genetic events Population events

Neanderthal
extinction

Subdivision of
early modern
gene pool

Continental expansions
of modern humans

Bottleneck and origins
H. sapiens

Average coalescence
of several modern

exploze vulkanu

Toba?

human fast mutation loci

Last hypothesized separation
of African and European
hominid populations

Coalescence of
maodern human and
Neanderthal DNA




'JOURNEY OF MANKIND' INTERACTIVE TRAIL ADAPTED FROM 'OUT OF EDEN'/ 'THE REAL EVE/,
STEPHEN OPPENHEIMER © 2003

135,000 - 115,000

Journey of Mankind
A group travelled across a

B iLecture Film
green Sahara 125,000 ?

years ago, through the
open northern gate, up the
Nile to the Levant.

1st EXIT

> play €>-m @ »

Pre150k 140,000 130,000 120,000 110,000 100,000 90,000 80,000 70,000 60,000 50,000 40,000 30,000 20,000 10,000

Journey of Mankind presented by Bradshaw Foundation in collaboration with Stephen Oppenheimer ®
The Journey of Mankind genetic map may not be reproduced without the consent of Stephen Oppenheimer




'JOURNEY OF MANKIND' INTERACTIVE TRAIL ADAPTED FROM 'OUT OF EDEN'/ 'THE REAL EVE/,
STEPHEN OPPENHEIMER © 2003

115,000 - 90,000

Journey of Mankind
The branch that reached

Y iLecture Film
the Levant died out by ?

90,000 years ago.

A global freeze-up turned
this area and north Africa
into extreme desert. This
region was later reoccupied
by Neanderthal Man.

» play Mae»

Pre150k 140,000 130,000 120,000 110,000 100,000 90,000 80,000 70,000 60,000 50,000 40,000 30,000 20,000 10,000

Journey of Mankind presented by Bradshaw Foundation in collaboration with Stephen Oppenheimer ®
The Journey of Mankind genetic map may not be reproduced without the consent of Stephen Oppenheimer




'JOURNEY OF MANKIND' INTERACTIVE TRAIL ADAPTED FROM 'OUT OF EDEN'/ 'THE REAL EVE/,
STEPHEN OPPENHEIMER © 2003

90,000 - 85,000

Journey of Mankind

crossed the mouth of the

85,000 years ago a group N\_ iLecture Film ?

Red Sea - the Gates of Grief -
prior to travelling as beach-
combers along the southern
coast of the Arabian
Peninsula toward India. All
non-African people are
descended from this group.

» play Mae»

Pre150k 140,000 130,000 120,000 110,000 100,000 90,000 80,000 70,000 60,000 50,000 40,000 30,000 20,000

Journey of Mankind presented by Bradshaw Foundation in collaboration with Stephen Oppenheimer ®
The Journey of Mankind genetic map may not be reproduced without the consent of Stephen Oppenheimer

10,000




'JOURNEY OF MANKIND' INTERACTIVE TRAIL ADAPTED FROM 'OUT OF EDEN'/ 'THE REAL EVE/,

STEPHEN OPPENHEIMER © 2003 (r-ﬁfm

85,000 - 75,000

, ' Journey of Mankind
From Sri Lanka they Y iLecture Film
continued along the Indian ?

Ocean coast to western
Indonesia, then a landmass
attached to Asia. Still
following the coast they
moved around Borneo to
South China.

> play €>-m @ »

Pre150k 140,000 130,000 120,000 110,000 100,000 90,000 80,000 70,000 60,000 50,000 40,000 30,000 20,000 10,000

Journey of Mankind presented by Bradshaw Foundation in collaboration with Stephen Oppenheimer ®
The Journey of Mankind genetic map may not be reproduced without the consent of Stephen Oppenheimer




'JOURNEY OF MANKIND' INTERACTIVE TRAIL ADAPTED FROM 'OUT OF EDEN'/ 'THE REAL EVE/,
STEPHEN OPPENHEIMER © 2003

- ™ = 2!

74,000 Mt Toba
Super-eruption of Mt.Toba

Journey of Mankind

: ' iLecture Film
Sumatra, causing a 6 year ?
nuclear winter and instant ) )

1000 year ice-age with a
dramatic population crash,
to less than

Volcanic ash from the
eruption up to 5m deep
covered India & Pakistan.

» play Mae»

! J’

e

Pre150k 140,000 130,000 120,000 110,000 100,000 90,000 80,000 70,000 60,000 50,000 40,000 30,000 20,000 10,000

Journey of Mankind presented by Bradshaw Foundation in collaboration with Stephen Oppenheimer ®
The Journey of Mankind genetic map may not be reproduced without the consent of Stephen Oppenheimer




Expanze a bottlenecky:
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How Much Magma Erupts?
Comparison of Eruption Volumes
Dense Rock Equivalent (DRE)*

LongValley Caldera
760,000 years ago
580 km*

Volume of Material Erupted

Yellowstone 1 km* = 0.24 miles®
Mesa Falls @ 1000 km’
1.3 M years ago, 100-1000 kn®
280 km? Novarupta 1912 o i
13 km? O 10100 km
Q@ 1-10km’
@ 01-1km*
Wilson Butte Pinatuba, 1991 O 0.01-0.1km*
Inyo Craters, CA 5k’ 3
005 ki @ 0.001-001 km
q “Tephra volumes are corrected for void
Lassen Peak, spaces by comparing the bulk density of
catoiss e 1?50 the tephra deposit with the known density
0.006 km® i of the rock-type that makes up the tephra,

eSP

3 f O,

o r 2 ) ! 1 2800
N A A\ k

Vesuvius Tambora Krakatau Katmai Mt. St. Helens  El Chichén Toba 5upewo|cam

lraly Indonesia  Indonesia Alaska  Washington  Mexico ‘
79 C¥ 1815 1883 1912 1980 1982 R
75.000 tahun yang lalu

2800 km3
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f sekvence neandertalské mtDNA:

mimo variabilitu sou€asnych lidi

neni blizSi souCasnym nez archaickym
lidem

Svante Paabo



~1-4 % neandertalskych sekvenci v genomu Clovéka
Evropa, Asie (asi 0 20 % vic)

ne subsaharska Afrika

®

neandertalsky keratin (adaptace na chladné podnebi?)
interleukin 18 (cytokiny)

gen MC1R: El Sidrén, Spanélsko (43 tis.), Monti Lessini, Italie (50 tis.)
— keltsky typ“ min. u 1 % (u €lovéka 1-2 %)

©

systemovy lupus erythematodes, primarni biliarni cirhdza,
Crohnova nemoc, cukrovka Il. typu

zavislost na nikotinu

absence genu na chromozomu X — Haldaneovo pravidlo
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a mtDNA

0.002

0.gar— Toe phalanx
Mezmaiskaya
Feldhofer 2
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Vindija2s
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51 Vindija1e
— San
Yoruba

0.82

Han
0.95|— Papuan

French
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S| Southern India
Dayak SM Semende
TA Taiwan
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Afrika

neznamy archaicky
africky zdroj
neandertalci
dénisovci

Al N

Australie
Oceanie

Afrika Eurasie

V=

sapiens

floresiensis

=
(@)
|

heidelbergensis

anteeessor erectus

Miliony let
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= -georgicus”

2,0
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predpokladany
neznamy
hominin

anatomicky
moderni
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Sima de los Huesos, Cueva Mayor (Atapuerca, S Spanélsko)

Atapuerca Mountains|

Portugal

rF A FI* A AN
aglf # =0 ol P, 0 o & 8 « & 3

ra.'i‘i'.,’*ﬂ"‘l“‘l“

I.‘\- ' #

,Miguelon®

Homo heidelbergensis

300 — 530 tis.



-

A Sima de los Huesos

I Denisovans

I Neanderthals

I Africans

Asians and
Europeans

~ 400 000 let

oddéleni cca. 800 tis.

Asians+Europeans
1
1

1

1 )
Africans

1
1
7

0.0090
| 1 [r_it Neanderthals
— Lr‘ ! Denisovans
1 4 Sima de 105 Huesos
_ K Chimpanzees
G-
SO

0.0080

|1r 1
l 0.63 Bonobos




,Hobit" z ostrova Flores

MEET THE FOLKS \_/—\/w . e
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H. sapiens P. boisei
7 Glovek® H. heidel-
Sumatra: Orang Pendek (,maly Clovek®) \ it
H. floresiensis
;

H. neanderthalensis




Prichod neolitikl do Evropy — akulturace vs. démicka difuze

Minimélné 8 center: )
Urodny pulmeésic, S a J Cina, Sahel, Papua-Nova Guinea, stfedni Mexiko,
peruanske Andy a V Severni Ameriky

Neolithic :: &e:;:egr:‘:::n branch
ExpanSIon —> Influence on clearly native
in Europe cultures
— | of the pe pl of the
d grey pottery
( 5000 BC)
-
&, / /
/
T ‘A e B;\ \
D
5000 BC
/\ \ saoo BC
4 00 BC

|

— L.-L. Cavalli-Sforza:
T démicka difuze




MtDNA

Haplogroup

N

R

U
pre-JT
JT

Us

U6

Us8
pre-HV

HV

USal

Jla

U4
J1b

~

Hl1b
K1
H3

Possible time of
origin

75,000 ago
70,000 ago
60,000 ago
55,000 ago
50,000 ago
50,000 ago
50,000 ago
50,000 ago
50,000 ago
45,000 ago
40,000 ago
> 35,000 ago
> 30,000 ago
30,000 ago
30,000 ago
27,000 ago
25,000 ago
25,000 ago
23,000 ago
17,000 ago
16,000 ago
15,000 ago
13,000 ago
12,000 ago
10,000 ago

Possible place of origin

India or South Asia

India or South Asia

North-East Africa or South-West Asia
Middle East

Middle East

Western Asia

North Africa

Western Asia

Near East

Near East or Caucasus

Near East

Western Asia

north-east Europe

Europe

Caucasus or north-east Europe
Near East

north-east Europe or north-west Asia
Central Asia

Near East

Mesopotamia

Near East

Iberia and moved to Scandinavia
Europe

Near East

Western Europe (Spain)



AL ARaians KT Kels

AU Blauks KU Kurds

AN Ameninds MO Mongols

BU Buryats ND' Ma-Dane

CH  Chukchi Wi Mivihs

ES Eskimo N Megroid Makrani
EV Evanks PE Parsians (ran)
H&  Han Chinese PO Paolynesians
HI Himdus A Basmi

HZ Hazara 5B Sabah

T Helmen UZ Uzbeks

KO Homl A Yakuts

Copyright © 2004 J. 0. MaDarald

MTDNA Haplogroups
of the World
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Specific ribes of localione are shown al ki, Unlabelled pies are for general populalion in the area.

African, Amsrican, and especially Polynesian areas are vary larga, The data in this chart |s supposed
1o represent the stuation before the recent European expansion beginring abaut 1500 AD.



Dominant Y-DNA
Haplogroups in {
Ria = Central & Eastern Indo-Eurapeans Eur'ope by Country g

Rib = North and South European Eurasians
11 = Northern Proto-Europeans

12 = Southern Proto-Europeans

N = Finne-Ugrians T

G- West Caucasians

J2 = Northern Southwest-Asians

J1 = Southern Southwest-Asians "
E = Northern Africans ’
3= Northern Proto-Australasiansy

o

Sarﬂinia




MtDNA: ~ 20 % paleolitického puvodu — spiSe akulturace?
kraniometrie, jaderné geny (NR4): démicka difuze
— odpovida modelu samci migrace

zpusob pronikani zemédélstvi byl zfejmé lokalné specificky

8 speed
I 0.03-0.66 km yr!

0.68—1.36 km yr~!

[ 136-3.04 kmyr!
by 3.4 1

kulturni pfenos

demicka difuze

— A oy

Problém: odhady minulych déju mohou byt velmi
variabilni — pouze jedina realizace evolucniho procesu!



Co definuje Cloveéka?

vzpfimena chuze?
nastroje?

mozek?

rec?



Typické znaky na kostre:

foramen
occipitale major

redukce obliCeje
a zubu

zakriveni
patere velka hlavice
femuru
kratka a Siroka
tvar kolen

kratké prsty,
zakfiveni chodidla

Human Gorilla



Nevyhody vzpfimene postavy:§

\'M:.a' .

zuby moudrosti

bolestivy porod

bolesti patere

kyla

kfeCoveé zily, obéhové problemy
hemoroidy

nadymani béhem téhotenstvi
ploché nohy, kuri oka, bolesti nohou

nutnost ucit se chodit

..

L



konec miocénu: klimatické zmény
les — savana

vzprimeni:
rozhled?, sbér potravy?, nastroje?, prehled o koristi a predatorech?,
termoregulace?, migrace za potravou?
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Denni doba



Co definuje Cloveka?

Translocation Monsense Missense

; ; . 1 mutaticn: mutation:
Mutations in verbal dyspraxia Arg3285TOP Arg553His
s Vd o %
VZprI mena Chuze? CPG I'--__ I:':"4-3 ulh '~_ _a'l leF LLI.IZ FO‘X ﬂLil.IIL
naStrOJe? Foxpz 22.% 3 3 3% 456 78 910 1B 17
Kk? e _—H— —:',"—U—ff—L,'—a'.'—I—ff— —ﬁ—J—#—|—|—ﬂ—|—ﬁ—||—|—|—ﬁ—|—|—H—|—|—|—|—|—|—ﬁ—|_|
m Oze - ATG ATG TGA
reC? Suhstitutions on human lineage Ancestral to human substitutions:
ThrifiAsn
Asn3is5er

gen FOXPZ2 (Forkhead box 2):
velmi konzervativni
Clovék-mys = 3 AA rozdily; orangutan-mys = 2; orangutan-Clovék = 3;

Simpanz-Clovek = 2 rozdily ,
. o nesynonymni 38 . .
u Cloveka schopnost reci substituce % Clovek
synonymni bt 5
substituce T ¢ § § § ¢ 1 T 1 1 1 1 >ompanz
1 o gorila
— — ﬁ orangutan
711 7 5 rhesus
4 3 mys

it 131



Unikatnost evoluce c¢lovéka

socialni systém: zivot ve skupine,
monogamie se sklonem k polygamii

paradox: rychla evoluce, ale pouze
jeden druh

typickeé 2 procesy:

ekologicka dominance: vnejSi prostredi
— lidska spole¢nost (Clovék sam sobé
,2nepratelskou silou prirody*)

kooperativni kompetice: kooperace
kvuli kompetici (runaway social d)
selection)

Simpanz



Rasové a etnickeé skupiny:

3-60 ras
geneticka variabilita se nekryje s morfologickou
geneticka variabilita uvnitf ,ras” vysSi nez mezi nimi (80 % vs. 8 %)

napf. i pfi vymreni vSech lidi kromé kmene Kikuju ve V Africe by
se zachovalo ~ 80 % variability



ProC menopauza?

skupinova selekce — nerodit defektni deti a nezhorsovat kvalitu genofondu?
zvysovani véku, menopauza jako projev senescence?

N’ Vab el

ProcC skryta ovulace?

vytézovani komodit (,prostituce”)?
zaseti pochybnosti a prevence infanticidy?
stala sexualita, otcovska péce?



Proc¢ ,bezsrstost"?

pohlavni vyber?

obrana proti parazitaci?

Saty, ohen a pristresi (zbyteCnost srsti)?

druhova identifikace?

neotenie?

akvaticky zivot pfedku (Alistair Hardy, Elaine Morganova)?
termoregulace



KULTURNI EVOLUCE

Simpanzi, konadra, potkan, makak Cervenolici (Macaca fuscata)




Vlastnosti kulturni evoluce:

vertikalni i horizontalni
lamarckovska
rychla

retikulatni

selekce kulturnich znakd (memy)

skupinova selekce
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Figure 3. Minimal Lateral Network of 40
Indo-European languages. The size of the
nodes reflects the number of cognate sets in
each language as inferred by the MLN
approach. The links reflect the minimal
amount ofl ateral transfer events that is
needed to bring the distributions of synonyms
in the contemporary languages (leaves of the
tree) and the ancestral languages (internal
nodes of the tree) as closely together as
possible.

nejen kulturni prenos, ale i rlst populace (demova difuze)

ovlivnéni genetickych faktoru kulturou

Inferred Links
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